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noe 6,°1962, abstract 6-517 i (Biofisika, 1961, 6, 
no. 6, 745-747) 


TEXT; Large nunber of measurements are required to obtain reliable a 
information concerning the mean values of piological paraneters. A 
description is given of AB-1 type autonatic anelyzer of biol. struc 
tures capable of producing the mean arithm. value of thg area of 

1024 micro-objeats with an accuracy not leos than + 7 % at & gpecd 

of operation of 79100 micro-objects per second. The image cf a mie 
cro-object is scanned by Lines. The mean yelue of the area is ob- 
tained from the known spacing of the scans, the length of the chord 

of the object and the number of counted objects. The length of the 
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chord ie converted into a train of standard pulses; their nunber — 
being proportional to the Length. The number of counted objects ia 
obtained by comparing the signals from the scanned line with the 
delayed signal from the preceding line: if the signal fron the pre- 
ceding tine is the onty one present, there being no sijnal fron the / 
scunned line, then it 1s understood that the scanning of the object 
is completed and a Signal is sent to the counter, Nipkow-disx scan- .-~ 
ning with a simuttaneous shifting of the apparatus was employed in 

the electro-optical converter. The flux of tight which depends upon 
the brightness of the object, falls onto a photorultiplier tube, 

the output puises being red into the counter after amplification 

and shaping. Results of tests of the analyzer are presented, car- 

ried out with measurenents of mean radius of erythrocytes. 8 refe- 
rences. {Abstracter's note: Complete translation. | 
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| It was shown in previous investigations using polarographic methods /a vive that the O, concentration in animal 

i and plant lissues was not conttant but changed thythmically. One can observe this phenomenon fn vive end alto 

{ in freshly isolated tissue preparations. The chythm was connected with the utilvzation of Oy by living cells. 

e | _ feradiation induced changes not only of the absolute level of the O, tension fn tissue but also of the thythm, New 
investigation In this field eatended our knowledge of the significance of the rhythmic utilization of O,. 

5 Changes In the type of periodicity were corretated with particular steps in the chain of oxidizing processes. The 

i tame phenomenon was obterved with mitochondiis. Radiation and pharmaceclog-cal agents influenced the 

} periodtcity. The phenomenon was correlated with damage to the inner mitochondrial membranes. Several hours 

alter irradiation the periodic changes reappeared, indicating repair of mitochondrial ultrattructuces. Further 

{ comparison of the rhythm of oxidizing processes, of mitochondrial ultrastructure and of submicroscagic motihty 


| (observed by the interference method) allows us to bring these three processes together and to discuss some new 
features of the autoregutation of cel! processes, their radiation disturbance, and the repalr mechanisms after 
| irradiation. 

i Jasttrete of Maphysicr, Academy af Sclences, Moscow, USIR > a : 
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1. Prezident AN Kirgizskoy SSR (for Karakeyev). 2, Chleny-korres- 
pondenty AN SSSR (for Frank, Astaurov, Yefimov, Kazarnovskiy) 
3. AN Kirgizskoy SSR (for Shumilovskiy), 4. AN BSSR (for Zhebrak). 
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RAZUMOVA, LeLbe; MEL'NIKOV, L.A.3 LEMAZHIKHIN, B.K.3; FRANK, G.M. 


Shortening glycerinated muscles with a damaged two-dimensional 
lattice of filaments. Biofizika 10 no.1:194 '65. 
(MIRA 18:5) 


1. Institut biologicheskoy fiziki AN SSSR, Moskva. 
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VAZINA, A.A.g LEMAZHIKHIN, B.K.; FRANK, G.M. 


Liquid orystalline structure in nonoriented gals and Faactin 
solutions, Biofisika.10 no.32420423 '65, (MIRA 18:11) 


1, Institut blologicheskoy fiziki AN SSSR, Moskva. Submitted 
July 6, 1964. 
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VAZINA, A.A,* BOLOTINA, I.A.; VOL'KENSHTEYN, M.V.; LYASOTSKAYA, I.; 
_FRANK, G.M. 


Configuration of a polypeptide chain in G- and F-actin. 
Biofizika 10 no.4:567-570 '65, (MIRA 18:8) 


1. Institut biologicheskoy fiziki AN SSSR, Moskva, i Institut 
vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad. 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530012-2" 
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Intermediate actin polymer, Biokhimiia 30 no,4:721~726 
Jl-Ag '65, (MIRA 183233 


1. Institut biologicheskoy fiziki AN SSSR, Moskva, 
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VLADININOV, Yurfy Andreyevich; FRANK, G.M,, otv. red.; UMHIKHINA, 
A.V., red. at 


[Yhotochemistry and luminescence of proteins] Fotokhimisa 
i liuminestsentsiia belkov. Moskva, Nauka, 1965. 231 p. 
(MIRA 19:1) 
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BERKINDLIT, M.B.3 BURSHTEYN, E.A.3 L'VOV, K.M.3 PULATOVA, M.K.; 
ROZOVA, L.V.3 FRANK, G.M., red.; PLYSHEVSKAYA, Ye.G., 


arin 


[Cell biophysics] Biofizika kletki; sbornik state pod 
red. G.M.Franka. Moskva, Nauka, 1965. 294 p 

(MIRA 19:1) 
1. Akademiya nauk SSSR. Institut biologicheskoy fiziki. 
2. Chlen-korrespondent AN SSSR (for Frank). 
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BURSHTEYN, E.A.3 L'VOV, K.M.s HOZOVA, L.V.3 FRANK, G.M., red.; 
PIYSHEVSKAYA, Ye.G., red. “ , 


[Molecular biophysics] Molekuliarnaia biofizika. Moskva, 
Nauka, 1965. 251 p. (MIRA 19:1) 


1. Chlen-korrespondent AN SSSR (for Frank). 
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“Acc NR: ap6031663.22«2~*~*~C~*S DE: UR/0216/66/000/005/0625 /0643 


Belyayeva, L. A.3 Goldévkina, A. V.3 Klimovitskiy, V. Ya.; Kuznetsova, M. A.3 
Luk'yanova, L. D.3; Meyzerov; Ye. s. 


| 

| 

| B 
| ORG: Institute of Biological Ph sics, AN SSSR (Institut biologicheskoy fiziki 

| AN sss) 

| 


AUTHOR: _Frank, G. M.; Livshits, N. N.; Arsen'yeva, M. A.; Apanasenko, Z. I.; q0 


TITLE: The combined effect of spaceflight factors on some functions of the organism 
SOURCE: AN SSSR. Izvestiya. Seriya biologicheskaya, no. 5, 1966, 625-643 
TOPIC TAGS: central nervous system, biologic oxidation, biologic metabolism, 


reflex activity, brain t ssue, radiation effects, immtnine radiation biologic effect 
LOVLa a har, AO : 


ABSTRACT: Ré@sults of experiments studying the combined effect of spaceflight factors 
(acceleration, vibration, and ‘radiation) on some functions of the organism (brain | 
| hemodynamcis, CNS functions, and cell division of hematopoietic organs) are dis- 


cussed. Tolerance.of the CNS to accelerations depends significantly on changes of 
brain hemodynamics during accelerations. Brain blood flow in rabbits subjected to 
centrifugal accelerations in the head-foot direction (5 G in head region 4nd 10.G 
in pelvis region) for 12 to 60 sec decreased. This reaction was insignificant 

i during the first exposure, sharply increased during repeated exposure, and weakened 


after chronic exposure, thus indicating that tolerance ty accelerations can be 


| Card 143 _______________up¢_611,6:629.195.2 000 : 


| 
| 
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increased by training. Participation of CNS reflex mechanisms in these processes i 

is probable. The 15-min exposure of guinea pigs to radial accelerations (8 G), | 

centrifuged twice with a one-day interval, increased the spontaneous bioelectrical 

activity of extensor muscles; however, the effect was not lasting. It was lowered ‘ 

the day after the second centrifugation and was essentially the same as the control. | 

from the sixth day. The 15-min exposure of the animals to vibrations (70 cps, 

o.4 om amplitude), twice with a one-day interval, produced less distinct but more | 

stable changes, with normalization more than 25 days after the first vibration | 

exposure. Changes in myoelectric activity during spaceflight (Sputnik-4) | corpo- 
sited fentures of both acceleration and vibration effects, appreciably excéeding 

. them in intensity. Oxidation processes in brain tissues, judged by 702 and "oxygen 

test" results, were initially increased in intensity by the effect of vibrations i 

, (using the above parameters), and subsequently underwent phase changes, including 

: depression of oxidation metabolism during the aftereffect period. Changes in 

' unconditioned defense and vestibulotonic reflexes and upper nervous activity were 

‘ observed later than 12 days after vibration. Inhibition of food-procuring con- 

' ditioned and defensive unconditioned reflexes in the majority of animals, with pro- | 

: nounced paratiotic phenomena, was also ond. Exposure to8-, 10-, and 20-G accelerations and : 


' vibration (700 cps, 0.005 mm, 60 min) resulted in decreased mitotic activity of 
’ yone-marrow cells for 30 days. Disturbances of cell division involved chromosomal 
stickiness and increase in the number of chromosomal aberrations. Ionizing radia- 
tions and the atove dynamic factors produced a similar effect on oxidation meta- : 
. polis in bret: tissues and cellular division in hematopoietic organs. They differed | 
ots 
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| only in the level and dynamics of changes caused. The combined effect of irradia- 
tion and dynamic factors either did not exceed or was less than the effect of each 
of the indicated factors separately, a phenomenon seen as a radioprotective action 
of dynamic factors. The relations observed are similar to phenomena of dominance 

; and parabiosis. Typical radiation reactions were intensified when irradiation was 

{ combined with factors having directly opposed effects. The variation and conm- 
plexity of results of the combination of dynamic factors and irradiation are 
explained by the multiplicity of the mechanisms of the combined effect of radiation 
and nonradiation factors. The combined exposure to vibration and whole-body 
acute irradiation at a lethal dose showe. that in a majority of cases the vibration 
effect on metabolism and CNS function wu: dominant at early stages, while that of 
irradiation prevailed at later stages. At the latest stages of exposure, the com- 
bined effect of vibration and irradiation was diverse and complicated., According 
to some indices, the trend of changes corresponded to the effect of one of the fac- 
tors while the dynamics of the processes reflected the effect of the other one. 
Under the uniform action of both factors, the phenomena of partial summation of 
weakening of the radiation effect, and in several cases of a sharp increase of 
radiation effect by the opposite action of the vibration effect, were observed. 
Probable mechanisms of the phenomena described are considered. Orig. art. has: 
13 figures. {sw] | 
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race Nar AP6OLS64” "(4th SOURCE CODE: UR/0413/66/0007009/0057/0058 °° 
INVENTOR: Bagryantsev, A. L.; Frank, G. Pe 


ORG: None 


TITLE: Turbine working blade mounting assembly. Class 27, No. 181230 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 9, 1966, 57-58 


TOPIC TAGS: turbine blade, axial compressor, mechanical fastener 


| 
ABSTRACT: This Author's Certificate introduces 4 
turbine working blade mounting assembly for wheels . 
in axial compressors. The blades are fixed in an 
axial direction in the rotor grooves by a split 
lock ring. Reliability is improved by setting the 
lock ring in a groove in the disc. This groove 
forms a continuous support collar. The blade roots 
are equipped with lugs for limiting the radial motion 
of the ring. 


j—-blade; 2--rotor; 3--lock 
ring; 4—~groove; 5--collar; 
6—-blade root lugs 

1TApr65 
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» wbbatocsctic conductivity of 
ANK, Slaboproudy Obzor, 14, No, 6, ae 
“G953) IF CLM: 
A brief survey of internal photoelectric phenomena 
is given and the photoelectric effect in PbS is ex- 
’ plained ir terms of the energy band model. The pro- 
perties of natural galena are briefly discussed, the con- 
clusion being that natura! PbS is unsatisfactory for the 
manufacture of photoresistors. Artificially, PbS is 
prepared (a) by a direct synthesis of Pb and S; (4) 4 
a chemical reaction of a solution of Pb acetate an 
Electrical Engineering Abst. Hs. “The photoclectric resistors are $ are prepared either” 
Vol. 57 No. 676 by depositing PbS on a glass base as a result of the 
"pore 1954 chemical reaction between the solutions of Pb acetate, 
Electronios CS(NH,), and NaOH, or by the evaporation of pute 
PhS in vacuum on toa piece of glass. Three types of 
photoresistors are made {in Cacchostovakia) by the 
latter nicthod; one of these is externtlly cooled by 
dry Ice; the other twa have sensitive surfaces of 1-5 
and !6mm’, respectively. Their properties are as 
follows: operating voltage 40V; load resistance , 
0-1-2 Mo, internal resistance of non-cgoled photo- . 
cells 1-10 Ma; lowest detectable energy ~ 107" W, 
or even less in the case of ice-cooled resistors; uniform : 
Spectral sensitivity down to 2:5; efficiency of the 
non-ool:d photocelis is ~0-] A/W, this figure 
being 10 times higher for the cooled resistors; fre. _ 
quency responce !0kc/s; good stability after initial : 
ageing... The properties of the PbS photocells are 
illustrated by a number of graphs and tables. The 
photoresistors have been successfully employed for 
ff film sound reproduction; other applications such as 
Vy infrared telephony, aro suggested. 54 refs. ri 
. R$, SIDOROWIOS (x) 
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FRANK, H.; SHEJDAR, V. 
ee 


This country's germanium diodes. p. 2. 
(SDELOVACI TECHNIKA, Vol. 2, no. 1, Jan. 1954, Praha) 


SO: Monthly List of East European Accession, (EFAL), LC, Vol. 4, 
No. ll, Nov. 1955, U,cl. 
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Oscillographic method for recording characteristics of germaniun 
diodes, p. 0, SDFIOVACI TECHNIKA (Ministerstvo strojirenstvi) 
Praha, Vol. 2, No. 2, Feb. 195) 


Q 


SOURCE: East European Accessions List (ZEAL) Library of Congress, 
Vol. 4%, No. 12, December 1956 
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Effect of temperature on static characteristics of germanium diodes, 
p- 71, SDELOVACI TECHNIKA (Ministerstvo strojirenstvi) Praha, Vol. 2, 
No. 3, Mar. 195) 


SOURCE: East European Accessions List (EFAL) Library of Congress, 
Vol. 4, No. 12, December 155'5 
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“Photoelectric conductivity, of cadmium sultide Helniac 

apis kins ws elektrotesh. tyaiku. Prague). 
— aboprendy p dint, Wo-Fgdy scribes 

1. the basis of the internal photoelce. eff 

tion between the absorption of light and plroteelec. cond.,: 
nnd attempts to explain all the phenonteun on the basis of 
the energy-ievel model of siniconductors. The theory of 
exceeding the quantum equiv, ly studled and the frequency 
dependence of the photorlec. effect is discussed. The 
technological procedure for obtaining photoelcctrically sensi 
tive CdS is exaind, The properties of cryst. CdS are sur- 
veyed, with particukir attention to the photoclec. properties 
in the visible, ultraviolet, and x-ray bands. The influence 
of O is discussed. In conchision P. presents. hls awn ex- 
pericnces with photoelec. CdS aud indicates possible applica- 
tions, partictthirly for the detection af x-rays. SS references, 


oe epee rere Petr Sclineldgt- 


Si 
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array photoeleye d élect in crystals Is explained, 
it beltig'pointed out thik ‘photoconductivity can take | 


plage dihty When bak rT Hedin of tight by crys 
cadets ! ‘th ‘the appearlite, "Uf free electrons, : 


te of ¢ a seine cae CAS bs si 


hieloyirseriet Aribalie as : tah red lh yce 
capeufe of hoes See matte fvdls. i Photoltii 
tin CdS crystals shows ‘w'cohridérnbte incrtia, 
this being caused by mono- ‘dr 'Bi-tndlecdlar, or 
combined recombination of the electrons and holes, 
A mathematicu theory of this effect is presented, 
describing both the rise and decay of the photo- 
conductivity, The paper is illustrated by a nurtiber of 
i curves taken from vagious sources. 


RS. —_ 
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Germanium rectifiers with P-N junctions. p. 2 


SDSLCVAGST TECHNTXA, Praha, Czechoslcvakia, Vol. 3, No. 1, dan. 1955 


Monthly List of East European Accessions (EEAL), 


Unel. G. Vol. 8, No. fy August 1959 
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PRANK, He 


Use of flat germanium rectifiers for measuring low voltaze. pelt 


SDELOVACL TEGHUTKA. Praha, Czechoslovakia, Vol. 3, No. 1, Jan. 1955 


Monthly List of East European Accassions (EEAI), LC. Vol. 8, No. &, Aurust 1959 
Uncl. 
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FRANK, EH. Froblem of static characteristics of T-N transition in 
germanium. p. 201. 


Vol. 5, no. 2, Mar. 1955 
CESKOSLOVENSKY CASOFIS FRO 7YSIKU 
SCIENCF 

Czechoslovekia (Treta) 


So: East European Accessions, Vol. 5, no. 5, May 1956 
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FRANK, He 


Industrial utilization of germanium. 


pe 154 

Vol. 5, nos 4, 1955 

ZA SOCIALISTICKOU YEDU A TECHNIKU 
Praha, Czechoslovakia 


Sourde: Monthly List of East European Accesions, (EEAL), LC, Vol. 5, no. 2 
February 1956, Uncl. 
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pRavE HELMAR 
CzECROSLOVAKIA/Electricity - Conductors G=3 
Abs Jour : Ref Zhur - Fizika, No 3, 1958, No 6283 


Author : Frank _H 

Inst >Tnatitute of Electro Technical, Prague, Czechoslovakia 

Title : Photoelectric Measurements of the Internal Field in Inhomo- 
geneous Semi-Conductors 


Orig Pub : Ceskosl. casop. fy8-, 1955, 5, No 5s 536-544 


Abstract : The inhomogeneous distribution of impurities in the crystal is 
connected with the occurrence of an internal electric field. 
The latter plays the role of an external voltage source. ‘The 
application of an external photo-emf of opposite polarity can 
cause the photocurrent to stop flowing upon illumination. The 
photocurrent is observed with the aid of an ac amplifier using 
a modulated light to eliminate the de component of the current 
in the crystal. By passing de through the crystal it is pos- 
sible to observe that the photoeffect vanishes at a definite 
value of compensating current. ‘Thus by using point-illumina- 
tion of the crystal at verious distances it is possible to 
establish the distribution of the internal field over the 

Card : 1/2 
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Vises ee type of PbS [photocell] viene 
poresistar. | 11, Fran Jy Sant any 
"Slahoprotiap Ober No. 5, 269-74 (1955) 1 
. Givesia detaited des 
: _technology of a PbS ph 


proprrtics. The photose: 
a direct synthe sis of Ply ant S| is ue aNghiCe 4 by evar 
’ tien on the inner aibes a & glass path 
two graphite clecirudes, © PbS Inyer 33 + 
by oxidation und the Cae is then eva 
. yesuling photocell, after a pecliminary 
, the following characteristics: (1) dark’ resist: 
‘ ’ several Bier; (2) optimum dic. operating voltage of 
SOV (3) dime constant of [0d asec} (4) seisttivily at 
* the roonn.teingerature LOT! WW; (4) gpectn price 
tically uniforn: over the whole visible rang: aad over 
tho upper purt of tho infrared (down to 2-2m). 
Physical aspects of a PbS photocell were discussed by 
H, Frank ina previous paper (Abstr, 1652 (1955)]. 


R$. SIDCHOWICE 
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44 if 62h 34? 
oy TE £5055. Poln¢sontast Suunsbietee. He Feexk, V2 1! 
Le Btppan ane -V. ALBERS. Slabopraerr Ely, 18, .. 
(No. 7, 350-7 (1958) Ia Czech. ; : 
Technology and consructional d: 
‘ contact transistors are discussed, the 
“ciples of the transistor action are exp 
electrical properties of (wo types of the Cz 
. point-contact transistors are described in 
|, glass-encapsulated transistors (NTAG} have 
ving parameters: Cy power di it 
: (tama. collector and eniitter currents af 
-§mA, respectively, G) my, 7 5000, 
fy JO400, Fy 12-20 gg umd a = b> 
‘ aenplificalion of [3-17 db, aad Gon 
“temperature of 9c, The transigtera cant 
at frequeneles up to and over 300 ke/s as ai 
1 up to 10 afc/s as orcillators. Since the trin 
embedded in plastic, theic mechanical sta 
satisfactory, Tolerances in the electrical charac- 
- tetisthts are sufficiently low fo guaruntes & ncccssfut 
Sass. production, The metal-encased transistors 


‘operate. with mag. collector: current of —2mA, gore FT 
!. collector voltage of —7 to 10V and emi 
{ of O-SmA. The puper is iusteated by a substantial’ 
, number of experimental vhuracteristics : 
1 59 1, eg te R, ¥. MPOROWICL 
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FRANCK, H. 


Problems of glass technology. p.197. EPITOANYAG. Budapest. 
Vol. 8, no. 6, June 1956. 


SOURCE: Eaat European Accessions List (EEAL), Library of Congress 
Vol. & No. 12, December 19 
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Buse 


futhor ‘ran I atl 
Inst » Higher Ins {tute of Electrotechnical Physics, Prague, 


Czechoslovakia 
TH tLe : Junction Gernoniun Tyansistors.» 


Orig Pub : Slaboproudy obz0r, 1956, 17, No 12, 680-187 


Abstract : After indicating the pasic propertics of transistors and 
nodern possibilities of their applications, the author con- 
siaers briefly the physical fundenentals of junction transis- 

tors. Particular attention is peid in this case to the in- 
finance of pinority carriers on the electric properties of 

the seniconductor, to the earrier-injection processes in seni- 
conductor andthe role of the p-n junction as 4n enitter and 
collector. There is & prief analysis of methods for connecting 
transistors in circuits. The technology of thenanufacture and 
the properties of junction transistors of Czechoslovak nenu- 
facture are described, with a naxinun dissipation power of 2 
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Author  : Frank Helnar Kurger Antonin 


Inst : Not Given 
Title + Measvrenent of the Lifetine of Minority Carriers in Ger- 
neniun 


Orig Tub : Slaboproudy obzor, 1957) 18, No 10, 643-649 


Abstract : A survey of the method for peasuring the lifetine of carriers 
in germaniwi. 


Bp Sees Pad PP SGPIGC ES rk AN BI NEWSER ce 


ia iealtEtomaaeareacte 
TEL UTES SES aT PE PE RL PO ET 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000413530012-2" 


1 APPROV ; 
eas EE ROE oot fished aaa 13/2000 


CIA-RDP86-00513R000413530012-2 


“AUTHOR: © Frank, Helmar 0Z/37-58-9-14/19 


TITLE: The Orientation of Single Crystals of Germanium and | 
Silicon by an Optical Method (Orientace monokrystalu 
germania a kremiku optickou metodou) 


PERIODICAL: beskoslovensky CGasopis pro Fysiku, 1958, Nr pi 
pp plate (Czech) 


ABSTRACT: The orientat ls of germanium or 

silicon has various applications 

with an accuracy é This can be achieved 
py X-ray methods which are jme-wasting and 
dangerous, Our optical me older work 


(Refs 2,3,4) peen redisco Wolff, Wilbur 
and Clark (Ref 5). d by using 
a convergent beam 0 

jmage bright enough fo 

daylight. The optical me 


For the 
g into a direction parallel 
etched by the etch 
: , + 40 ml HF 486) + 
ml H50), which preferentially attacks the 
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(111) surfaces 

triangular etch 
from such an etched (111 
has triangular symmetry. 
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is a 1 mm diaphragm 
through & condenser 2. 


(Ref 6). 
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the characteristic 
shows the Light reflected 
Phe reflection pattern 


crystals. The 


3 4{lluminated by 4 40 Watt bulb 1 


achromatic lens & 
white screen 5 
passes through 


the screen. The distance 


from the crystal to the screen is approximately 60 


The crystal is rotated until 
4g centrally symmetrical round the opening 


mm. 
the triangular reflected image 
jin the screen. 


A rotation of 15' of the crystal is observable a8 & 


rotating 
for measuring 


5 mm shift jin the reflected image. 


used for holding and 


Gara 2/3 (111) plane is aise described. 
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The Orientation of Single Crystals of Germanium and Silicon by 
the Optical Method 


in a 10% solution of KOH warmed to 70°C. After 1-2 mins 
the (111) surfaces with triangular symmetry of etch pits 
become visible; after about 5 mins of etching the (100) 
surfaces with square etch pits also become noticeable. 
The described optical method for orientating crystals is 
equally suitable for silicon. 

There are 6 figures and 6 references, omof which is 
Czech, 2 German and 3 English. 


ASSOCIATION: Vyzkumny ustav pro elektrotechnickou fysiku, Praha 
(Research Institute for Electrotechnical Physics, Prague) 


SUBMITTED: April 14, 1958. 
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CZECHOSLCVAKIA/Electronics - Electrocells and Semiccnductors 
Bevice 


Abs Jour: Ref Zhur Fizika, No 9, 1959, 20783 


A thor : Frank, Helmar; Vinopal, Jaromir 
Inst - 


Title + Silicon Junction Rectifiers 


Orig Bub Slaboprovdy obzor, 1958, 19, No 10, 639-643 


Abstract : After a examination of varios tyres of rectifiers, 
the a thors describe the properties cf silicon junction 
diodes. Comparison of the properties of silicon and 
germanium diodes is accompanied by 4 brief explanation 
on the basis of the band theory. Rata are given (inclu- 
ding curves for the equations and tables for the parame- 
ters), which characterize the properties of silicon 
janction diodes (types 111 - 124 NP70), designed for vol- 
tages up to 300 and currents up to 1 amp, partic ‘larly 
their behavior at higher temperat res. Bibliography, 13 
titles. 
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AUTHOR:  Helmar Frank. CZECH/37-59-2-8/20 


TITLE: A Four-electrode Probe with Mercury Contacts for 
Determining the Resistivity of Silicon 


PERIODICAL: Ceskoslovensky Casopis Pro Fysiku, 1959, Nr 2, 
pp 173-177 (+ 1 plate) 


ABSTRACT: For the rapid determination of the resistivity of semi- 
conductors, the four-probe method is commonly used 
(Ref 1). One of the conditions of this measurement is 
that the contacts must be ohmic. This can be achieved 
in Ge by slight abrasion of the surface and light pressure 
of tungsten probes on to it. With silicon, ohmic 
contacts are not achieved in such a simple way. As an 
alternative to the existing methods of either electrically 
formed contacts or alloyed contacts, we have tried 
mercury aS a contact material. The contact between a drop 
of mereury and a ground surface of silicon is non-linear 
and unstable. If, however, we form this contact by 
passing a current pulse of suftigient intensity through 
it, the resistance drops from 106 ohm to a few ohm, the 
contact becomes stable and practically linear until it is 
mechanically interrupted. The forming pulse was a eZ 
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CZECH/37-59-2-8/20 
A Four-electrode Probe with Mercury Contacts for Determining the 
Resistivity of Silicon 


discharge from 1-4 pF condenser at 70-100 V. This pulse 
leaves the crystal undisturbed and the surface clean. 
A measuring probe containing 4 contacts was prepared and 
it is shown in Fig 2. The mercury is contained ina 
pool inside a plate of insulating material. Four holes 
of 1 mm diameter are drilled into the plate. The distance 
between the contacts is s = 3.5 mm and the current is 
carried through iron plates. For measurements, a flat 
surface of the crystal is pressed into contact with all 
four holes by a spring. By rotating the instrument around 
its axis, we let the mercury run into the holes and thus 
make contact with the crystal. A self-contained 
conventional measuring circuit was constructed and is 
described in Fig 3. The circuit included provision for 
the forming pulses. For thin layers, certain corrections 
to the usual 4-probe method have to be applied (Refs 2, 3). 
According to Smits, the resistivity of a thin plate, with 
diameter "d" and thickness "w", or with length "a", 

Card 2/3 width "ad" and thickness "w", is given by Eq (2). Here 
UR" 4g the resistance measured in the 4-probe measurement 
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CZECH/37-59-2-8/20 
A Four-electrode Probe with Mercury Contacts for Determining the 
Resistivity of Silicon 
i and "CF" are geometrical correction factors. For very 
thin and narrow rectangular plates, Eq (2a) applies. 
in our case, this means that the rectangle must be less 
than 4 mm wide, more than 15 mm long and less than 1.5 mm 
thick, if we wish to keep the error to 0.c%. Fig y 
Contains nomograms for the rapid calculation of § for 
circular discs. The described apparatus measures 
resistivities between 10-* and 10% ohm cm. ‘he error 
Card 3/3 is not more than 2%, but depends on the accuracy of the 
geometrical measurements. 
There are 4 figures and 3 English references. 


ASSOCIATION: Vyzkumnf istav pro sdélovaci techniku, Praha 
(The Telecommunications Research Institute, Prague) 


SUBMITTED: November 20, 1958 
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AUTHOR: ~Frank, Helmar CZECH/37-59-3-8/29 


TITLE: Detexmbnatiom-of Resistivity of Very Pure Polycrystalline 
Silicon 


PERIODICAL: Ceskoslovensky €asopis pro fysiku. 1959, Nr 3, pp 263-266 


ABSTRACT: The DC resistivity of high-purity polycrystalline silicon 
is not a characteristic of the material but of the barriers 
present in it. To obtain the resistivity characteristic of 
the silicon, a high-frequency measurement of resistivity 
was undertaken. The. measurements were made on a poly- 
crystalline sample with dimensions 9.1 x 4.6 x 0.6 mm. 
Approximately ohmic contacts were made with an eutectic 
alloy of gallium and zinc. Figure 1 shows the real component 
of the impedance of the sample as a function of frequency. 
The curve in Figure l was calculated from the equivalent 
circuit (Figure 2), while the poirts were measured. The 
limiting value of 30 kN at a freq .sncy of 30 m.c. may be 
considered as the real resistance of the silicon. The 
resistivity is given by : 
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1° ko (2). 
A is the area of the specimen, d its thickness and 


a correction factor due to the fact that the silicon } 
does not actually fill the whole volume of the sample. k 


2 
is a correction due to the fact that the mobility of 
carriers is reduced by the small dimensions of the 
crystallites. Figure 3 shows- the model on which the 
equivalent circuit is based. The sur:’ace layers SL between 
crystallites are represented by R, aad R , with Cy 
and Cc, in parallel. R, and C, are due to the barrier 
J at the contact. R, is due to the resistance of the 
silicon. k, is given by Eq (3) and can be evaluated from 


Eq (4) if we measure C, and calculte C from the 


dimensions of the sample and the dielectric Ye of 
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Determination of Resistivity of Very Pure Polycrystalline Silicon 


Silicon je = 12). For Ko the value 0.01 is taken 


-aS.a reasonable estimate. From this is calculated to 
be approximately 1 000 Q.cm. This result is supported 
by the fact that a single crystal grown from the same 
matexial had, after extensive zone refining, the same 
resistivity. 

The orders of magnitude of Ro ‘and Ry are such as to 


suggest that the grain boundaries consist of Schottky 
barriers, rather than of Si0,- No evidence for the 


presence of oxygen was found from the infra-red 

absorption spectrum. The thermo-electric effect shows ' 
that the.material was n-type. The conductivity was 
plotted. against temperature (Figure 4) and from this plot 
an activation energy of 1.1 eV was derived. All’ the 
evidence shows that the material was near~intrinsic. 
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There are 4 figures. 


/ 
ASSOCIATION: Vgakueny datav sdtlovact techniky, Praha 
(Telecommunications Research Institute, Prague) 
SUBMITTED: November 14, 1958 
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AUTHOR: \_ Frank, Helmar CZECH/37-59-5-6/13 
a ponerse URC MRAIST UR I Td 
TITLE: Measurement of Hall Mobility on Whole Germanium and 


Silicon Crystals 


PERIODICAL: Ceskoslovensky Yasopis pro fysiku, 1959, Nr 5, 
: pp 499 - 503 


ABSTRACT: The Hall mobility } = Rye 6 (R,, - Hall constant, 


6 - conductivity) is usually measured on thin rectangular 
samples by measuring the Hall voltage (W. Shockley - 


Ref 1): i 
Uy = Pub oe (1). 


Here, i is the current through the sample, B_ the 
magnetic field and d the thickness of the sample. 
It is often desirable to measure the variations in 
mobility along the axis of a large crystal. Cutting it 
into slices for subsequent measurements is extremely 
wasteful and it will be ahown in this paper that the 
Cardl/5 measurements can be carried out without any shaping of 
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Measurement of Hall Mobility on Whole Germanium and Silicon Crystals 


the wystal. For a plate of cross-section 2r.d , we 


obtain: 
i 
U,, = - Be fF 
: a ss (3) 
= iho Be ior! =R,-B.I- @r 
d 


I is the current per unit area. 
aes cylinder of diameter °F , with current flowing along 
it, we obtain: 


2 
I. ar W 
= Ry e B e 
rw 
Card 2/5 
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ete ren Crystals 
which is identical to Eq (3). The only conditions for 
this identity are: equal density of current I , no 
barriers in the crystal, reasonable uniformity of the 
density of carriers. 

The Hall mobility is measured by measuring the Hall 
voltage Uy, between electrodes 3 and 4 (Figure 1) : 


the electric field E.. = 5 6/Px in the direction of the 
9 


current flow, the magnetic field B and the distance 
between the Hall electrodes: 


7) (6) 


The measurements were carried out on a holder shown in 
Figure 2. The wystal is fixed on a slide made of 
insulating material. The crystal is held on the slide 
by two wire loops between two brass L pieces, which are 
covered with a Ga-Zn alloy. These provide the contacts 


CIA-RDP86-00513R000413530012- 
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CZECH/37~59-5-6/13 
Measurement of Hall Mobility on Whole Germanium and Silicon Crystals 


for the current along the crystal. The slide can move on 
an insulating base plate. The base plate carries the four 
further contacts, all made of thin bronze springs coated 
with Ga-Zn alloy. The two Hall contacts are shown as 6 
and 8 (Figure 2); the.contacts for measuring E, are 


12 and 13. All contacts can be withdrawn on two 
auxiliary slides to allow the crystal to move. Usually, 

the contacts are made by pressure of approx. 100 to 300 g 
on the springs. On high-resistivity silicon crystals a 
condenser has occasionally to be discharged through the 
contacts. The base plate is fixed to one of the pole pieces 
of an electromagnet. 

The resistivity can be measured simultaneously. 

There are 2 figures and 2 references, l of which is English 
and 1 a private communication. 
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9(2,3) CZECH/14-59-6-11/60 
AUTHOR: Frank, Helmar, Doctor 
TITLE: Tuning IF Filters by Means of a Wobbler With a Si 


Junction Diode 


PERIODICAL: saéloyecf Technika, 1959, Nr 6, pp 213-214 (Czechoslo- 
vakia 


ABSTRACT: The author deals with the various applications of 
silicon junction diodes and mentions first the auto- 
matic tuning of radio sets. The junction diode intro- 
duced into the circuit of the oscillator, changes the 
frequency according to the size and phase of the IF 
signals, so that the station tuned in automatically 
adjusts itself to the frequency of the emitter. Fur- 
ther, the junction diode can be used as a frequency 
modulator of the signal generator for the rapid and 
clear presentation of resonance curves on the screen 
of the cathode oscillograph. New silicon junction 
diodes type 111NP70 were recently developed and tested 
in the V¥zkumny ustav pro sd&lovaci techniku A.S. Po- 

Card 1/3 pov (Research Institute of Telecommunication Techniques 
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CZECH/14-59-6-11/60 
Tuning IF Filters by Means of a Wobbler With a Si Junction Diode 


A.S. Popov) with very satisfactory results. A small 
tuning device was constructed (as presented in figure 
7) composed of 2 electron linked oscillators. The 
oscillator with the electron E, provides the compara— 
tive frequency and for this retson the small condenser 
CG, is gauged directly in Kc/s for a range of 430-490 
Ké/s. The size of the signal can be regulated by the 
potentiometer P,. The frequency modulated oscillator 
with the electron E, is similarly connected with the 


only difference that the si-diode D is connected paral- 


led to the oscillator circuit L, C,,-. The condenser 

C, prevents the high frequency Folthge from entering 

the circuit of the modulation voltage. It is neces- 

sary to avoid a reciprocal influence between the coils. 

For this installation the oscillograph type K¥i7fk 

[531 was used. The described device is simple and 

likely to speed up and guarantee the optimal tuning 

of IF filters. In his conclusion, the author mentions 
Card 2/3 the application of si-juntion diodes as simple fre- 
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quency modulators. There are 2 photographs, 2 graphs, 


3 circuit diagrams and 3 references, 2 of which are 
Czech and 1 American, 
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Four-electrode probe with mercury contacts for determining the resistivity of 
silicon. p. 173. 


CESKOSLOVENSKY CASOPIS PRO FYSIKU. (Ceskoslovenska akademie ved. Ustav Technicke 
fysiky) Praha, Czechoslovakia. Vol. 9, no. 2, 1959. 


Monthly List of East European Accessions (EEAI) LC. Vol. 9, no. 2, February 1960. 


Uncl. 
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Uncl. 
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Uncl. 
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Z/039/60/021/011/003/003 
*£024/E335 


AUTHOR: Frank, H., Doctor 


TITLE: “International Conference on the Physics of 
Semiconductors, Prague, 1960 


PERIODICAL:  Slaboproudy obzor, 1960, Vol. 21, No. 11, 
pp. 658 - 660 


TEXT: The conference was held from August 29 to September 2, 
1960, with 700 foreign and 150 domestic participants. 

At the opening session A.F. Yoffe discussed the present state 
of solid-state physics and W. Shockley discussed some outstanding 
problems of the p-n junction theory. 

The main sessions of the conference were divided into four 
simultaneous sections. 

Compared with the Amsterdam Conference in 1954, large advances 
have been made in the theoretical evaluation of the band 
structures of semiconductors with the aid of fast computers. 
Both the one electron and many electron approximations were 
discussed in detail. Much progress has been made in the theory 
of transport such as multiphonon scattering, strong scattering 
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on impurities, transport in high magnetic fields, etc. A new 
effect of the modulation of minority carrier mobility by majority 
carriers at low temperatures was discussed. Negative mobility 
has been predicted for InSb at low temperatures py Maclean and 
Paige. Shockley and Hubner reported an experiment in which the 
momentum of phonons can be directly measured by the interaction 
with free electrons (transmitted phonon drag effect). A number 


of problems on thermal and electrical conductiv still 


unsolved, ticularly in semiconductors 

structures containing several components (Yoffe)- 

of new effects were reported in the galvanomagnatic sections 
such as the incomp tive magnetoresistance 
effect in InSb ana § i ). The newly 
discovered tunnel di j er of basic 
theoretical investigations. i eneity on 


various transport properties wer authors. 


Though a number of investigations have been car 
regarding the thermal conductivity of semiconductors, 
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dependence upon temperature of this conductivity has remained 
somewhat obscures 

Aigrain discussed a new type of propagation of electromagnetic 
waves ina semiconductor within a magnetic field, called 
‘helicon". The energy states of various impurities and 
imperfections were discussed along with radiation damage in 
semiconductors. 

Optical effects were discussed in great detail. B. Lax gave an 
introductory lecture on magnetospectroscopy in semiconductors 
and several papers dealt with various aspects of optical 
investigations in semiconductors. These included recombination 
radiation and absorption spectra. 

The question of long lifetimes and large diffusion distances 

of excitons is still a controversial one. 

Photoconductivity was discussed by R.A. Smith, A. Rose and 
others. 

In the field of surface effects, the techniques of obtaining / 


a clean surface have now been established. A number of authors 
dealt with the influence of various environments on the 
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surfaces of semiconductors. 

Resonance effects were discussed by Feher, Roth, Williams, 
Dousmanis, Rosenblum and others. 

In the section dealing with ionic crystals, interest was 
centred on the band structure of such crystals. 

In the section on semiconducting compounds , Garrett and 
Hannay reviewed the organic semiconductors. 

Morin discussed fluorides, oxides and sulphides of transition 
metals. 


Group allip’ semiconductors were discussed by a number of 
workers, while. some Soviet workers (Zhuze, Regel and others) 
discussed unusual alloys such as IngTe,, etc. 


Discussion groups dealt with the classical semiconductors, 
selenium, tellurium and with selenides and tellurides. CdS 


and ZnS also proved very popular. 
Ternary systems were discussed mainly from the point of view 
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of thermo-electric materials, together with solid solutions 

of ZnSb and CdSb, etc. : 

In the concluding session Dr. Tauc, Professor Bardeen and 
Academician V.M. Vul gave a critical evaluation of the 
scientific value of the conference and Doctor Matyas, the 
Secretary of the conference, dealt with organizational aspects. 
Professor Zachoval acted as Chairman. 

The conference was a great success from all points of view. 
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IK. 100 D291/D301 
AUTHORS; Frank, Helmar, Doctor of Natural Sciences, and 
Viktora, Bohuslav, Engineer 


TITLE: Determining the average impedance of conductors and 
PERIODICAL: Slaboproudy obzor, v. 23, now 5, 1962, 252 - 257 


TEXT: The article deals with solutions of Maxwell equations for a 
homogeneous cylinder with arbitrary electrical conductivity which 

ls inserted into the R® fi@§d of a simple coil. kelations are deri- 
ved for the variation of the Q factor when the cylinder is inserted 
into the coil, and simple formulae are given for quick calculation. 
‘he derived values indicate the possibility of determining the ave- 
rage impedance of homogeneous cylindrical specimens by measuring 

the Q factor of a coil on a simple measuring instrument with mini- T 
mun adjustment. Experimental measurements were made with a TESLA 

Brno type BM211A Q-meter on a 10 Kic coil, consisting of 9 turns of 
j-mm silver-plated copper wire, 17 mm in diameter, having an induc- 
tivity of 0.9 pH. The tested specimen was polycrystalline GaAs. The 
validity of the method was also corroborated by measuring various 
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other conductors and semiconductors. It is pointed out that tne des- 
cribed method is especially suitable for contactless measuring of 
the average impedance of semiconductors since it is very quick and 
surfaces are not contaminated, namely when specimens are wrapped in 
nolyethylene foil. This measuring method in the field of a coil is 
applicable to low impedances, up to 100 “2 em and frequencies below 
100 Mc. The accuracy of this method depends only on the accuracy of 
the Q-meter used. In case very sensitive Q measurings are made, the 
uethod can be used to determine the nomogeneity of alloys, for mea- 
suring the temperature coefficient of metals and alloys, to check 
the diameter of metal rods, to measure the quality of silver-plated 
surfaces, etc. there are 8 tigures and 3 tables. The English-imgua- 
ge reference is: N.W. McLachlan: Bessel functions for Engineers. 
Oxford, Clarendon Press 1955. f 


ASSOCIATION: Vf/zkumny tstav pro sdélovaci techniku A.S. Popova, 
Praha (A.S. Popov Research Institute for Communication 
Ingineering, Prague) 


SUBMITTED: January 25, 1962 
Cara 2/2 ° ; 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530012-2" 


“APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530012-2 


2/'037/63/000/001/002/008 
E140/E135 


AUTHOR: ‘Frank, _Helmar 


TITLE: . Contactless measurement of semiconductor resistance 
by eddy currents 


PERIODICAL: Eeskoslovensky Casopis pro fysiku, no.l, 1963, 13-19 


TEXT: Probe measurements of GaAs polycrystalline samples 
display very great inhomogeneity. Fig.1 gives the equipotential 
curves on a particular inhomogeneous sample, 36 mm long. pc 
measurenents cannot be used since the material is not subject to 
. Ohm's law, due to the intererystal boundary surfaces. “A method has 
been developed in which GaAs ingots are introduced into RF coils 
and the resistance is determined from the change in Q, measured - 
on an ordinary commercial Q-meter, using the following relation: 


4 
. Qo" Qy FyUo 


e = where r<v | (14) 


95-9). ar? 
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The method shows high reproducibility, but the absolute precision 
dapends on the accuracy with which tho ingot dimensions are known, 
as well as on the’ precision to which the ingot and coil are 
cylindrical. 

There are & figures and 1 table, 


‘ASSOCIATION: Vyzkumny ustav pro sdélovaci techniku A.S. Popova, 


Praha 
(Telecommunications Research institute A.S. Popov, 


Prague ) 
SUBMITTED: September 13, 1961 
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FRANK, Helmar, RNDr. 
A simple very high-frequency receiver with a tunnel diode. 
Sdel tech 11 no.7:261-263 Jl '63. 
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"Junction transistors" by K. Otto and H. Muller. Reviewed by 


H. Frank. Slaboproudy obzor 24 no.l:Suppl.: Literatura 24 
NO.1:L5,L7 '63. 
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"Germanium alloy diffusion transistors" by MM. Samochvalov 
({Samokhvalov, M.M.]. Reviewed by H. Frank, Slaboproudy obzar: 
Suppl, siiteratura 24 noe5:139 *63. 
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ACCESSION NR: AP4015898 ) "——gJ0039/6/025/001 /0025/0033 
AUTHOR: Frank, Helmar (Doctor) | 


TITLE: Measuring the lifetine of minority current carriers 4n nonhomogenous 
semiconductor crystals by the phase compensation method 


SOURCE: Slaboproudy obror, Vv. 25, no- 1, 1964, 25-33 


TOPIC TAGS: electronic measurement, minority current, current carrier, 
semiconductor, crystal, phase compensation, monocrystal 


ABSTRACT: A phase compensation method is described for ascertaining the lifetime 

of minority carriers as a means of controlling the quality of Si, Ge and other 
monocrystals. The measuring equipment based on this principle (shown in Fig. 2 

of Enclosure 01) was developed by the VUST, Prague, and is described in detail 

in Zpravodaj VUST, Vol 1, No 1, 1959+ As long as the orystals are homogeneous, 

the measurement is unambiguous and the results are reliable. Difficulties 

arise in measuring nonhomogenous crystals, even in case of pure antonsity 
modulation of the light. It 4s shom that the volume photocffeot is superimposed — 
on the normal photoeffect. Because of illumination and the voltage applied to = 


cord AA 
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the crystal, there may be a difference between the reading on the phase comparator | 
' and the actual lifetime. Reasons for these variations are pointed out. On the 

- i Dasis of derived equations and their practical verification, a procedure is 

i described for measuring nonhomogeneous crystals. To get proper results it is 

| nooossary to carry out two measurements: in addition to the values recorded 

i on the phase compensator, it 4s necessary to determine also the values of the ar 

| photoelectric signals, and then to evaluate the measured results as shown in Fig. | : 

; 44 of Enclosure 02. The described method is simple and fast, and the errors do i _ 
not exceed 10 percent. Orig. art. has 14 figures, 33 formas, and 3 tables. 2 


i 

_ 1 ASSOCIATION: Vyzkumny ustav pro sdelovaci techniku A:S. Popova, Ere I 
| (Research Institute for Communications Engineering). a4 
| 


| SUBMITTED: 29May63 0) DATE ACQ: 03Feb64 ENCL: 02 ie 
SUB CODE: GE, PH = + ~—*—«NO REF SOV1 000 OTHER: 015 ae 
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of crops. p. 6. (Maryar Mezorazdasar, Vol. 11, no. 2, Jan. 1956 Pudapect) 


SO: Monthly List of fast 5 
s onthly List of East European Accession (FRAL) LC, Vol. €, no. 7, Jule 1957. Unel 
’ no. 7, Jule ?. Unel. 
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FRANK, I. 


Bearings made of ar 
tific 
Cn technical books, . ore material for rolling mills. p. 100. 


KOHASZATI LAPOK, (Ma 
. gyar Ba 
Vol 11, no. 3, Mar 1956, nyaszati es Kohaszati Egyesulet) Budapest 


SOURCE: EEAL, Vol 5, no. 7, July 1956, 
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